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(54) ^m0^^ 

(57) Abstract 



New chemically synthesized peptides of the following general formulae (I), (11), (III), which have a smooth muscle rela- 
xant activity and can increase blood flow in the blood vessel. General formula (I): H-Hi$-Ser-Asp-Ala-Ile-Phe*Thr*Gln-Gln-Tyr- 
Ser-Lys-Lcu-Leu-Ala-Lys-Lcu-Ala-Lcu-Gln.Lys-Tyr-Leu-Ala-Ser-lle-Lcu-Gly-Ser-Arg.Thr.X-NH2, wherein X represents a 
single bond, Scr or Ser-Pro, general formula (II): H-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Lys-Leu-Leu-Ala-Lys- 
Leu-Ala-Leu.GIn-Lys-Tyr-Leu-Ala.Ser-Ile^Uu-Gly-Ser*Arg-Thr-NH2, general formula (III): H-His-Ser-Asp-Ala-Val-Phe- 
Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Mct-AIa-Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Uu-Asn-Ser-A^^^ 
Pro.Pro-NH2. 



(57) 



I ) : 

H-His-Ser-Asp-Ala-Ile-Phe-Thr-Gln-Gln-Tyr-Ser-Lys 
-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu-Ala- ( I ) 
Ser-Ile-Leu-Gly-Ser-Arg-Thr-X-NHa 



H-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Lys 
-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu-Ala- ( II ) 
Ser-Ile-Leu-Gly-Ser-Arg-Thr-NHz 

H-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg 
-Leu-Arg-Lys-Gln-Het-Ala-Val-Lys-Lys-Tyr-Leu- Asn- (III ) 
Ser-Ile-Leu-Asn-Ser-Arg-Thr-Ser-Pro-Pro-PrS-NHz 



■T) . 



AT ^ — X ! ij r 
AU ^ - X h ^ ») T 
BB /u/<— |.'x 
BE ^^^1-:%*^ — 
BF -//W^-f--? r V 
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CA 
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^ m 

ft #f ^ g 
^ ^ n m 

It ?L ^ ^1^ ® rii ^ ic fcM-t 6 jfii arc if? iSP # ffl *: f ^ 5^ ^{c 

10 (Vasoactive intestinaJ polypeptide) . ^ h t} ¥ 

(Dmm^ U#g|$*lfc^ND-r7I/$ > (Helodermin) ^91 

^ o T >I/ ^ > l± «5 ^ 5fi 0 ^ ^ n £ T' £ r 

^ u T )\/ ^ > \t iz 7 I J mw.m%:^t 

^ %m t: ^ -o y< -f ^ \i X' ^ o 

H-His-Ser-Asp-AIa-Ile-Phe-Thr-Gln-Gln-Tyr 
-Ser-Lys-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu 
20 -Ala-Ser-Ile-Leu-Gly-Ser-Arg-Thr-Ser-Hrc'-Pro-Pro-NH;, 

H-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Tlir-Arg- 
. Leu-Arg-Lys-Gln-Met-Ala-Val-i.ys-Lys-Tyr-Leii-Asii-Ser- 
25 IJe-Leu-Asn-NII- 
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3t: n # e, , HO IH a ;b 5 > V 1 IMC Jt "C «fc 

5 D 7-' ;u ^ V CD T ^ y M @s - /j^ fife u £. o T re 

A If ¥ m «S 5fi ^ li: T M as 1^ An ^ 'ri ^± ^ f^- tfe ^ ^' 

Lo -rs^t^BaitfceMi^- i^^m^i^it. vip 0t 

5 y it IE 5!I t o r ;b 5 y 07 k y MMtMOj -3^^ t 
^m-^t>iti^^i^rtjt^1giMtit^ir^\i. ^-JK VIP 

15 ^ \i ^it^^^^ ^ t IZ^:^L . ttzzni''^^^ (r} 

2 awfrM-^^^ K %^ ±IS®-M^(I ) ^T)-'^ "7"^ K 1- 

H-His-Ser-Asp-Ala-Ile-Phe-Thr-Gln-Gln-Tyr-Ser-Lys 
2 0 -Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-lyr-Leii-AIa- 

Ser-Ile-Leu-Gly-Ser-Are-Thr-X-NHz ( I ^ 

( ^ c|3 , X *g # - . U < li Ser X It Ser-Pro ^ fji 
t) T' ^ t> $ n 5) ^ K //^il^ ^ ti 4) c 

-^^( 1)0) y<-f ^ \^ \t, 'X D T ;u > w 7 5 y ^ 

25 ga 5!1 Sr -t 35^ (Z) T 5 y S5 » O v "C' ft *^ N * ^ 
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(D7 ^ y itXli34fc~35fc(7) 2®®7 5 J m ^ n =r 

$ -ti: ^ C i: J: y flH 6 ti f- ^ ^ IC ^ t -5 4. 0 -e $. 
5 y , fiP *> ^ o X ;i/ ^ > /j» ^ 0 ^ ^ :f K ^ ^ -e 

(la). (1 b)&0!( I c) Sr^^-t S c 

( i ) - ^ ^ ( 1 ) iz ^ X X f)^ ^ - ^ m m 

10 H\ 1-^j:t>*,^^( I a) 

H-His-Ser-Asp-Ala-Ile-Phe-Thr-Gln-Gln-Tyr-Ser-Lys- 
Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu-Ala- 
Ser-Ile-Leu-Gly-Ser-Arg-Thr-NHj ( I a) 

15 ( ii ) - 12 ^ ( I ) H i>U^ T X 35> Ser S: ^ ^ CD ^ 

^ K, -r ±)*>?k^( 1 b) 

H-His-Ser-Asp-Ala-IIe-Phe-Thr-Gln-Gln-Tyr-Ser-Lys 
-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu-Ala- 
Ser-Ile-Leu-Gly-Ser-Arg-Thr-Ser-NHz ( I b) 

( iii ) — ( 1 ) IC ^5 O T X *^Ser-Pro ^ 1* # ^ » 
•^-/^ f 4^;b*>?)^^( I c) 

H-His-Ser-Asp-Ala-Ile-Php-Thr-Gln-Gin-Tyr-Ser-Lys 
.-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leii-Alr;- 
25 Ser-Ile-Leu-Gly-Ser-Arg-Thr-Ser-Pro-NH;: ( 1 c) 
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^(la) ^ if "f- \^ \t . ^n'f ^ y 0)7 h JWU 

51J (35M ® 7 i v' ii «k y ^ I- ^ s ^ 1 

•^^^ KCJ-XT. Hd(l-31)-NH2 Big-r C h //^fc «)T-fe 

^(ib) ©/<;3>^f-Ki±^ox;i/i>K'7i 

m<rjU3iii'f^^^-^'>M^-f^^ Cif-T. Hd(i-32)-NH. 
2: Bg -r r t *^ & S D T' ^ y , I: ^ I 1 c) (7) 7' ^ K 
lt/\p-r;u5 y 07 h / m.W.M<o o *3 r.'^iEir t 1 iii 

K CJe<.T. Hd(l-33)-NH8 t B&l- r > 5)T' & o 

H-His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Lys 
-Leu-Leu-Ala-Lys-Leu-Ala-Leu-Gln-Lys-Tyr-Leu-Ala- 
Ser-Ile-Leu-Gly-Ser-Arg-Thr-NHz ( U ) 

^ ( n ) 0 ^ ^ ^ K ft . VIP 0)7 i JM.W.mt--fiir2ii 

m(D7 i m^^o) o -^x* lit im^^^^i^iy-^'^ 

o ) 6. 11 ^ t? 7 5 y m <^ E J"! C Pi T - VIP (1 - 1 1 ) 
-NHz h iiig 1" 3 i: S ) i: , '\ n 7^" ;u 5 ><7) ^ N 5k 
^ y 12& A* e> 31 t T' (7) 7 5 y ^ (7) @fi ?LI C M T . Hri 
-(12-31)-NHz t Bg-r r t t!)** > t'-tir^S-^ L 

■C 4. ^< 7° ^ K CJ-XT. VIP(l-ll)-Hd(12-31)-NH. t 



wo 91/06565 



-5- 



PCr/JP90/01384 



H-His-Ser-Asp-AJa-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg 
-Leu-Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-l.eu-Asn- 
Ser-Ile-Leu-Asn-Ser-Arg-Thr-Ser-Pro-Pro-Pro-Nlli (DI ) 

^ ( ffl ) O :f ^ K . VIP 0 7 ^ / is gd 5!I ( 28ffl (Tj y 
5 > il ^ S «i: y 55: U . HkT . VIP ( l- 2ii) tVl^t Z tii^ 

-5 ) xJl/ 5 y O ^ N * « J: ij 29fe /jw.^ 35 

fii^Tr075 ^mo)mm O^kT. HcI (29-35) irBg-r:: 
10 t ^ ^ 5 t M *) 1i: *g ^ L T 4^ S 7^ ^ H" t iJ^ I-\ 

VIP (1-28) -Hd (29-35) -NH^ i: Bft f 31 -5 ) T' S . 

-®^(I) ®--?^^K, ^(D) CD^^y^^K&tJ?^ 

15 ti6<D^-f^imii h n b X ^ ^ tii skMi^ MM t 
y 9 -5 , 

^mm\fZ ^ ^-Wi^il )(7)^7'f-KtC^^$*V'2>^ 
(la). ^(Ib) XU«^( I c) 5^ K , mtJ^l'^^ 

20 ( n ) 0 ^ ^ K & ^ (ID ) ® 7" ^ K , # ^ 0 

^ It: . * I! 0 if M 3^ K »i . # < 0 ffe ^4 
25 ^ if M ?K ti a «k y t S TMt # ^. T' # -s. , T ^ / 
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^6 -e -ft # ^ ^ ^ tl O (Z) M f "J T' 'I' ^ 

SIS- ^ (D^a^ li. lUPAC-IUB coirnnission on 

Biologica] Nomenclature IC S "i* < # , ^ iM* ^ 
^ -7° ^ K fife *J ^ ^ ffl US ■§ ^« ^' # 

® c 

10 J5^T©^SS^J*tcfflv^fcB«^lt^<7^i:fcyT' 



5 o 

Boc : t-butyloxycarbonyl 

Bzl * benzyl 

Tos : p-toluenesulfonyl 

15 cm : 2-chloroben2yloxycarboriy] 

Cfiz^Bzl : Z,6-dichlorobenzyl 

OcHex : cyclohexyi ester 

DCC : N,N-dicyciohexyj carbodiimide 

HOBt : 1-hydroxy benzotriazoie 

20 NHS : N-hydroxysuccinifflide 

MAfe : Mixed anhydride method 

kEWi * active ester method 

TLC : thin layer chromatography 

HPLC : high performance iiqid chromatography 

25 TFA : trif luoroacetic acid 



wo 91/06565 



- 7- 



PCT/JP90/01384 



NMM : N-methylmorpholine 

IBC ; iso-butylchJoroformate 

mmm i 

(a) ^( I c)© ^ H\ -r '5:*>t>Hd(l-33)-NH. 0) ^ 

5 ^imnm) 

i~Ti^mxit'^-:f^\io)mMmo)mmtLx. 2.00 

g w ^ > X t |> »j ;i/ T 5 > - /K U X ^ u > IS /!§ ( i 

VS^^fi 0.5mmol/g^llg; ) ^ ^ K gl? m cfc 0 
10 SI70 $: ^AP L , CHzCfia T 2 ^raffii* b^flg S: j|g}f*5 

^c , T 13 (7) X f 7" © 75> P) X T s/ 7° # ® ^ li H cfc 

u , ^ D T ^ ® 33fi ©7$ y Wtx* ir, ^ -f u V y 

Boc^k^m ^ ¥fi -C ib ^ Boc-Pro-OHS: t^E^ISHt: 
15 ^ it i> . 

a-CHsCfi^ 20mflT'|!E l::^^^ ^ifcfiiSg'^ K-tfli§ 

3 liiJfet^o 

©30%TFA©ClUCfi2m?S20mftT'fiiSI'^ :f 5^ K-=^lll 
20 v'5)30%TFA©CH^Cfi2?§?^ 20infl T' «!; S ^ C i: J: U . 

'3>CH^Cfie 20mfi"eE^vS $ nfc-^ K-^Ji ^ 6 (Hiife 
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'J :7%N- ^ "f- )U ^ )]/ ^) y OCHjCfi^^?^ ZOmllT'^^^ 

(fjCHjCfi, ZOmfit? 6 = 
5 (S>fre)feH^-^^-fr'2>^^Boc-e^^T ^ / iS3.0niiDol i: 

HOBt a.Omiuol =S:DMF 7mfl^lJ^ CHjCU^ 7mfi ?gc lll^ 

(1:0. 5« lJCC(;)CHeCfi2m?g $r 6 nflM^X 2 B#r^Mr4^ t T 
Bocift T 5 y @i ® .tj 3^ 'J V ^9* t: 'iJ o 
10 ao CHjCfli 20mjllT' MiS^ iSr 3 il^^ = 

± IE ® X T d' e> 7. X «y 7" €) & 'fT ^ - i: «fe -5 
T, 4fe-:J!|»li/<v®Boc-Pro-0H®i[A Ji'^*l7-r S . 

HU le (7) X r -y ^ d' .k U # M U ji . ;K ^& * -a: ^ fti ^ 

^ift^Si&TMi. XT- y ^<B--C'*BX.SHOBt 
CDfit^iS.Ommolt?^ "S c Mb, Histt, W ^ * <7) ^ 
20 5 V - ;Ug|J ^> *»HOBt IC <}: 5 ^ <b ^ ^ W ?j f- «?) , ^ *^ 

N iSs © His & 7"" U > 'J'' ^ -fr ^ ^ 'J T , HOBt 
^ ffl b 3& V> » ir> T' & $ -tt ^ ^ t ^ T y ^ 
*n M ^ T IB W 51 U "C- * 5 . 

B-oc-Ser(bzJ)-OH. Boc-Thr (Bzi ) -OIL 
25 Boc-ArE(Tos)-0H'4/5Ac0Et-l/5IUC, 
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Boc-Ser(B2l)-0H. Boc-Gly-ail. 

Boc-Leu-OH-HjO. Boc-Iie-OH- l/ZtUO. 

Bor.-Ser{Bzl)-OH, Boc-Ala-OH. 

Boc-Leu-OH'H^O. Boc-Tyr(Cfl,. •D2J)-0H , 
5 Boo-Lys(Cft-Z)-OH. Boc-Gly-OH. 

Boc-Leu-OH-HaO. Boc-Ala-OH, Roc- Leu- OH • 0 . 

Boc-Lys(Cf.-Z)-OH. Boc-Ala-OH. 

Boc-Leu-OH-HaO. Boc-Leu-OII • Hj 0 . 

Boc-Lys(Cfi'Z)-OH, Boc-Ser (Bzl -OH , 
10 Boc-Tyr(Cfi^ -BzD-OH. Boc-Gln-OH, 

Boc-Gln-OH, Boc-Thr (Bzl)-OH , Boc-Phe-OH, 

Boc-Ile-OH« I/2H2O, Boc-Ala-OH. 

Boc-Asp(OcHex)-OH, Boc-Ser(Bzl)-OH, 

Boc-His(Tos)-OH 
15 iik±<7)mi1piZ ^ ^) . SJES-r A t 7 ^ y if (7J ^ A //^i- 

•f9\^tfjtt>'^Unt #lfeHd(l-33) ^ fiJi $ ti o . 

Boc-His(Tos)-Ser(Bzl)-Asp(OcHex)-Ala-Ile-Phe- 
Thr(Bzl)-61n-Gln-Tyr(Cfi2 -BzD-Ser (Bzl)-Lys(Cfi-Z) 
20 -Leu-Leu- A la- Lys(Cfl-Z) -Leu- A la-Leu- Gin- LysfCf-Z) 

-TyrCCfii •BzJ)-Leu-Ala-Se^(Bzl)-Ile-Leu-Gln'- 
Se^(Bzl)-A^g(Tos)-Thr(Bzl)-Ser(B2J)-P^o-^'H-Mlla . 

® ^ III ± II «s ^ L ^ n ^ 7° ^ K . m-hum^^ 

25 t-^B.^y'^l^-mmffJf^l.Og^JUKl. T-v-.;i.2.0 
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mfl 0 & T IC 7 y <b * H 20mfl T' 0 "C . 1 mfH^M'^ ^ 
^ #J b 7 y -fb tK ^ & if 5^ t - n^l^ =^-7- Jl -a 

l^nmt ?i t . 892 mg G) S ^< 7^- ^ K ti^ tl- « = 3 0 

10 G-25* 7Ai'0-7hir77^~(3x HOcm) H ^ ^> ;i/ 
Si Ji T' liJi ilO! a 7&W^ , iil.>T COIN HC1/CH,CN^ 
l§ T i§ £ti 1" S YMC Pack D-ODS-5 7 A ( 2 X Z5cni) IL 
^ i>mn^ h if y y ^ - i ^ ^zT^ \^ t:^mi' 
fc, d 0 ck 7 U T^l fcilti!^ 7"^ KHd(l-33)-NHz 

15 m*p*^«?^icTfflor 5 y^^^^&fM& S^-r . 

Asp(l)0.98; Thr(2)1.91; SerC5)4.55; Glu(3)3.(il; 
Gly(l)1.09; Ala(4)3.74; Ile(2)l.89; Leu(6)6.03; 
Try(2)2.05; Phe(l)1.01; Lys(3)3.21; His(l)1.08; 
Arg(l)0.90; Pro(l)0.99 
20 (b) ^(Ic)0^:f^K> -r?5:fct>Hd(l-33)-NH. g)-^fife 

Hd(l-33) 7-9&/10-I5&, 16-20fi[. 21- 

23fe, iSi^n 24-33feC!):g- 4r <7j 7 5 y'KE^Olcffi^l" 

T SB <7J (1) ~ (6) 0 6 S (7J 7° ^ K & t t: . ^ 
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d w T- ^ ^ L # ^ 7' ^ K l± T le 0 ii y T- ifc 5 c 

(1) Boc-His(Tos)-Ser(BzJ)-Asp(OcHex)-Ala-Ile- 
Phe-OH 

(2) Boc-Thr(Bzl)-Glri-Gln-OH 

5 (3) Boc-Tyr(Cj82 •Bzl)-Ser(Bzl)-Lys(Cfl-Z)-Leu- 

Leu-Ala-OH 

(4) Boc-Lys(CC-Z)-Leu-Ala-Leu-Gln-OH 

(5) Boc-Lys(Cjli-Z)-Tyr(Cfii -BzD-Leu-OH 

(6) Boc-Ala-Ser(Bzl)-lle-Leu-Gly-Ser(Bzl)- 
10 ArE(Tos)-Thr(Bzl)-Ser(Bzl)-Pro-NH2 

ZtlioO) 6m(r>^-f'}- \i ^ , C5feif|<);UBn*>(6) (35 
y ^ K ( T ^ K <b ) P> r Ji ?k tc S& X X T ;u 
J: y 7 7 if ^ > KijS^^&tc J: y ijg^^-lir-C, ^B. 
Hd(l-33)-NH2 Srtffcp ilHd (l-33)-NH2 7 - V - /!/ 

15 o)^tET-u y y -fb ^ * r- M a -r ^ d J: y lUi^^' 
$iirSo # e. tifcffi^3f KHd(l-33)-NH2 S: , ¥ )vm 

ffl iSffiHPLC (Column: YMC Pack D-ODS-5) H M S t . 

iff KHd(l-33)-NH2 lfe#:feo 

20 I^Sfe^f!l2 

^( I b)(^j^ -/^ K. -r ^.C t) t>Hd(l-32)-NHz ^gSt 
^ V i' T >^tS^^ K-&^*SModel 990BS:ffiP. 

SI ffi i£ IC ck y ^ life 1 hnmi-i^^R'Qm'M.0)7 k J%. 

25 Hd(l-32)-NH, t , ?S + 1 ife ^ Sfe #ij 1 i: [B| # 
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AotK^^. 6n HCil, nor, 2mm)^n-o x . T%i<7) 

5 Asp(l)1.02; Thr(2)2.01; Ser(5)4.62; Glu(3)3.03; 

Gly(l)1.08; Ala(4)4.17; Ile(2)1.81; Leu(6)5.94; 
Try(2)1.91; Phe(l)1.03; Lys(3)3.30; His(l)1.04; 
Arg(l)0.98 

10 -^(1 a)g)3i£f|B^g)^:/^ K, ■ttjit:i*> Hd(l-31)- 

15 Hd(l-31)-NHz Ir^fcio ?8[ffi?2fetC<t S/^^T/"^ 

HCil, nor, 24I^IS) fe^ioT. TIEWT^yK^^^ 
ii # . 

20 Asp(l)1.08; Thr(2)1.96; SerC4)3.76; Glu(3)3.10: 

Gly(l)1.13; Ala(4)4.14; Ile(2)l.g0; Leu(6)6.09; 

Tyr(2)1.97; Phe(l)1.09; Lys(3)2.97; His(l)0.98; 
Arg(l)0.84 ' 

mmm4 

25 ^(P )g)2fe:|gBg/'?y^ K, -r 4- j3 -^VIPCl-lD-Hd 
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(12-3l)-NH.g>^^(jgffij&) 

^^"i- KVIP(l-ll)-Hd(12-3l)-NH2 (7)l-4fiz, 5-9fe, 
10-15fe. 16-20fe, 21-23fi, 21-31fi 0 ^ 4r CD T $ y 
^ge^ tcffi^ t S TIB(1)~(6)0 6 a(7j^ 7"^- K S: , 
5 Stepwise e J ongat i on& J: U flff ^ W Doc- T ^ / ^ I: 

X X f ;i/ isfe (AES ) t ;t ti ^ ® M tK 
^ (MA^ ) ffi l> T ^ . 3 r T' fife L i. 6 ffi (7j 
^ ^ K l± ^ -r T IB <7) ii «J -e w . f le (7i ^^ t:: 
10 J: y $ ti . 

(1) Boc-His(Tos)-Ser(Bzl)-Asp(OcHex)-Ala-OH 

(2) Boc-Val-Phe-Thr(Bzl)-Asp(OcHex)-Asn-aH 

(3) Boc-Tyr(Cfi2 •Bzl)-Th^(Bzl)-Lys(Cfi•Z)-Leu- 
Leu-Ala-OH 

1.5 (4) Boc-Lys(Cft-Z)-Leu-Ala-Leu-Gln-OH 

(5) Boc-Lys(Cfi«Z)-Tyr(Cfl, 'BzD-Leu-OH 

(6) Boc-Ala-Ser(Bzl)-Ile-Leu-Gly-Ser(Bzl)- 
Arg(Tos)-Thr(Bzl)-NH2 

(1) Boc-His(Tos)-Ser(Bzl)-Asp(OcHex)-Ala-OH (h ^ 
20 ^ 

Boc-Asp(0cHex)-0H(^^ft315.37)9.466 t NHS(:^?- 
ft 115.09) 3. 80gi: il^^^HJ i: t TDCCW^^fe T tC«S^ 
L. 7^>'if?Sttx;?.^;Kl)2: b T Boc-Asp fOcHex) 
-ops « 14. 05g( 11X^85. 02 %) & ^|fcc ^^Srlix 
25 7xT^;K 1 )©4.53gt H-Ala-0H(:J^^|l-89.11)f/.98£ *: 
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^ JL X m iA^m) K ^ m ^ t ^ t . ^ 7' ^ k 

(n)i: L'T Boc-Asp(0cHex)-Ala-0H(t5>7-S 386.44' 
3.26g(ltSl$76.8%) 7" ^ K ( D ) (7) 2 . 00 g ^ 

TFA^n. S n J; U KBocfb b ^ . # 6 ^1 ^ ^ K . -t 
5 t) *,Asp(OcHex)-Ala-OH$:Boc-Ser(Bzl)-OH (^^-ft 

295.33) 1 . 84g t ig^^MTK!^ -a CMA?£) i: J; 0 ijfe $ If- 
Si:. '<':/f'K(m)t b TBoc-SerCBzD-AspCOcHex)- 
Ala-0H(^^i:563. 65) 2.54g(Il5l*87.] %) # 
:f ^ K(ffl)(7) 1.17g*:TFA^Si: 4: 0 iUiBoc'lt Lfc^. 
10 # ^J ti ^ K ^ Boc-His(Tos)-OH 1 . lOg i: KAi^ IC 

^^)m^ti^t, ^7''^K(lV)tLT Boc-His(Tos)- 
Ser(Bzl)-Asp(0cHex)-Ala-0H(^^*854.98) <D 940mg 
(11X2^53.0%) 

(2) Boc-Val-Phe-Thr(Bzl)-Asp(0cHex)-Asn-0H(7)'^B£ 
15 Boc-Asp(0cHex)-0NHS«)6.19gfcH-Asp-0HC0 1.98gS: 

AE^ H J; y ilt ^ $ it <& i: . ^ 7" ^ K ( V ) i: L T Boc- 
Asp(OcHex)-Asn-OH0 4.1Og(l|X^63.6%) Sr # fci . ^7° 
5^K(V)® 3.87gS:TFAM3li: <k y liBoc^fc L ^§ 
^jtlfc^T^f- K Boc.-Thr(Bzl)-OH hHA^ ^ U JfS ^ 
20 t^t, -If ^ K (VI) t L TBoc-Thr(Bzl)-Asp(()cHex) 

-Asn-OH(?)3.70g(lt5l 3^66.2%) *r t# fc ^< -i" ^ K fYI)(7j 
3.7 0g & TFAjaa y iBiBocjt L . ^# ^< 
7^-?^ K &Boc-Phe-OH 2.2]g t MAS; IC J: y i(S ^ $ -It 
il ^ 7^^ K (W) t b TBoc-Phe-Tlir(B2l)-Asp(GcH£'X,» 
25 -Asn-OH 4 . 04g ( JR ^ 88 . 3 % ) & # fc . ^7°^K(Vn)(73 
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^ K $:Boc-Val-OH 0. 39g i: MA^fe <k U i^^ $ it ^ i: . 

K (W) i: L TBoc-Val-Phe-Thr(Bzl)-Asp(OcHex) 
-Asn-OH 0.78g(JlX$60.0%) I: 
5 (3) Boc-Tyr(Cflz ■Bzl)-Thr(B2l)-Lys(Cfi-Z)-Leu-Ala- 

Boc-Leu-OH 11.56gi:NHS 5. 75g ^pj i: LT DCC 

Boc-Leu-ONHS 1 2 . 3 Ig ( IR ^ 75 . 0 % ) $r # . Z. (D ^ 
10 x;?.-r;KE)® 9. 85g S: H-Aia-OH 2.67g i: AES? Ic J: U 

'^^•f-K(X)i: L TBoc-Leu-Ala-OH8.12g(J|5l 
^89.3%)$:^#fc. ^T/"^ K (X)C!)4.0gS:TFA«ia H 
y JlliBoc^t Ufc^, tl^tlfc^:/'^KS: Boc-Leu-OH 
4.88g tn^mK ^ ijm^^it ^ t . ^:/^K(2)i:t 
15 TBoc-Leu-Leu-Ala-OH 3.72g(J|X$67.7g) ^^fc. ^ 

K(fl)© 2.50gS:TFA«!iai J; U IDiBoc^b L fc 1^ , 
#6*lfc^7^^K iS:Boc-Lys(Cfl-Z)-OH 3.61g t: MAife 
«ky«l'&L. '^:ff-K(ai), Boc-Lys(Cfi'Z)-Leu-l.eu- 
Ala-OH 4.87g(94.0%) S:#fc. ^-/^K(XD)(^ 2.35g 

Boc-Thr(Bzl)-OH 1.36g t MA^Sfe J: U ijg ^ "T . ^ 
7°^ K(XID), Boc-Thr(Bzi)-Lys(CI!-Z)-Leu-Leu-Ala 
-Oil 2.]5g(JjJls^72.1%) C (7j ^ 3^ x K ( X ID ) 

®2.20gS:TFA«kSHc»: U IKBoc^b U . ® jUiBocftc 
25 Boc-Tyr(Cfl,-BzJ)-OH 1.40gtMAa5lC J: y -tt 
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-St, H (X IV), Boc-Tyr(Cfl2-Bzl)-Thr(bzl)- 

Lys(Cfi-Z)-Leu-Leu-Ala-OH 2.98g(ltX$ 99.8%) f# 

(4) Boc-Lys(Cfi-Z)-Leu-Ala-Leu-GlP-OH0 ^ fife 
5 Boc-Leu-ONHS 3 . 28g h H-Gln-OH 1 . 45g AF^fe H J; 

yi*&-&*-ti:-g.h, ^Zf 9 \^ V ) , Boc-Leu-Gln-OH 
2.48g(l|X^59.1 % ) S:#fcc ^ 3^ ^ K ( X V ) (7; 3 . 1 0 
% ^TFh^miZ ^ y E Bocjb ^ . # *l 7" ^ K «• 
Boc-Ala-OK 2. 1 2g i: HA^ J; U iH ^ 1" c t , ^< ' " ^ K 
10 (XV[). Boc-Ala-Leu-Gln-OH 1 . 93g ( $ 5 2 . 0 % ) ?: # 

tc. ^7^^ K (X Vt)0 9OOing|: TFA^n. g tl J: U JJi Boc^t 
^. ^feixfe-^T/^K^ Boc-Leu-OH 680mg HAi^ U J: 
y its 1" -2) t > ^:/^K(XW), Boc-Leu-Ala-Leu- 
Gln-OH 7lOng(l|5l^62.5%)-l:#^c. ^ 3^ ^ K ( X VB ) W 
15 670mgS: TFAil S <t U DiBoc jfc L 1^ , 1# 6 ti- ^ 7^ 

K ^Boc-Lys(Cl-Z)-OH 660mg t MA?£ J: U it® ^ 
lirSo ^:^^K(XVBI), Boc-Lys (CJ • Z)-Leu-Ala-Leu- 
Gln-OH 850nig(82,l% ) & # f- o 
(5) Boc-Lys(Cl-Z)-Tyr(Cl. -Bzp-Leu-OH ^ 
20 Boc-Tyr(Cla-Bz)-OH 22.12gi:NHS 6.2'6g^m^M t 

b rDCC0#aT tCilS-^ t , ■^7°5^K(XE). Boc-Tyr 
(Clz -BzD-ONHS 15.84g(l|X^58.7% ) *: tS .. 7^ f- 
K(X]X)(r; 5.39gi: H-Leu-OH l.SlgS:, AEig; J: U 
^U, ^7'f-K(XX), Boc-Tyr(CJs -BzD-Leu-ftH 
25 3. 93g (11X^71.1%) K(XX)02.3Se 
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$: TFAiO.au cfc y KBoc^b^, ^ it> t. fz ^ ^ K Boc- 
Lys(Cl-Z)-OH 2.0&g t HAS tC ck U «e ^ $ -tt ^ , 7' ^ 
K(X3). Boc-Lys(CJ-Z)-Tyr(Cli-Bzl)-Leu-aH 2.56 
e(I|S^71.7%) 

5 (6) Boc-Ala-Ser (B2j)-lje-Leu-Gly-Ser(H 2l)-Arg 

(Tos)-Thr-NH, g) ^ 

^mtti tzT ^ Jmt LT Boc-Thr(B2l)-0H (i.lSg 
tCNMM&t;{IBC$: 5fe ❖ i: ^ 1: © flj ^ ;!,p ^ . ig^^^STlc 
^ $r O < y , r /\ . NHS 2 . 53£ $r M $ -tt 7 5 
10 tSttx7.r;bmf^-r i,, ^^Il,^T', NH3 • H^O^ 10fg£- 

fi!t^(Xai). Boc-Thr(Bzl)-NH2 3.69g (451^59. 8%) 
^%tz. ' ® 4^i|&(XED)©2.00g&TFA*!!!3it: J: y 
KBocfb^s tl A, feThr(Bzl)-NH2 Doc-Arg (Tos)-OH 

15 3.06giMAiStc J: y ^ :/ ^ K ( X X Bl ) . 

Boc-Arg(Tos)-Thr(Bzl)-OH 3 . 1 2g (77 . 6 % ) & # .. 
•f^ K (X X DI ) ® 2.16g$:TFA5£!!g| J; y JU^Bocib^, 
l§ e> fcArg(Tos)-Thr(Bzl)-OH S:Boc-Ser(Bzl)-OH 
l.lSgtMA^tC J: yiSI^$1i:St. />?7^^K(XXIV'), 

20 Boc-Ser(Bzl)-Arg(Tos)-Thr(Bzl)NH2 2 . 29g ( J|X ^ 82 . 2 

^ K (X X (7) 2.00g TFA^a ic 
y I}iBoc.>fb =^ - ^ ©IJiBocrSfefig^ $:Boc-Leu-GJy-OH 
0.87g tMA^&J; J; y if ^ L . ^ 7" f • K(XX V), Bo«- 
Leu-Gly-Ser(Bzl))-Arg(Tos)-Thr(Bzl)NH2 2.19£ (IjJt 

25 J?90.7%)$:#/c- la (7J Bor.-Leu-Gl y-OII . Boc-Leu 
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-ONHStH-Gly-OH $:AEi&H y jfS ^ L T iR ^ 78 . 7 % T 

# P> *u % <7) T' ^ . 

^ (Dmoc^^m^ Boc-Iie-OH I) . 72g h MA^fe ll * 
5 y*i'^b,^3^^K(XXVI). Boc-Ile-Leu-Gly-Ser 

(B2l)-Arg(Tos)-Thr(Bzl)-NH. 1 . 99g ( HX ^ 89 . 1 % ) *. 
'# fc o ^ :f f- K ( X X VI ) (Z>830mE S: TFA jaSi H <t U lit 
Bocft^, # 6 *l KBoc^fi^!^ & Boc-Ser(b2l)-0H 
270mE^ MA^felC J: y ^l^^ito i:. -/ ^ K C X X . 
10 Boc-Ser(Bzl)-Ile-Leu-Gly-Ser (Bzl ) -Arg (Tos)-Thr 

(Bzl)-NH, 630mg (4X2^66.8%) m tz - 7'" ^ K 
(XXVB)® eSOmg^TFAiHta^C «k y EBoc^b^, 
BocSfe^#J$: Boc-Ala-OH 1 lOmg i: MA ife J: U II ^ ii: 
St, ^:ff-K(XXW>, Boc-Ala-Ser(Bzl)-Ile- 
15 Leu-Gly-Ser(Bzl)-Arg(Tos)-Thr(Bzl)-NH. 570nig (JR 
^85.9% ) 

(7 ) -feil g tlfe.^ KVIP(l-ll)-Hd(12-31)-NH. g) 

B!f«(6)-e#6^lfc^:^f-K(XXlI) 900mg^TFA^JL 
20 an ^ y IHiBoc^tl^. *ifcl8iBoc^^<|^ 5: . B« 

m (5) V '4 tz ^ -ff- H (X XI)® 693nig.!:l)CL-H0Btai 
n y ii::^c. # ic ^: <7j «i ^ ^ -d: 

^ a u . ;^ 31 y - ^'u -e ^fe ^ U . 7" ^ K ( X X K ) . 

Boc-Lys(C] •Z)-Tyr (Clj -BzD-Leu-Ala-SerCBzD- nft- 
Op Le.i-Gly-Ser(Bzl)-Arg(Tos)-Thr(Bzj)-NMU 1.22i; (iR 
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$87.4%) ^flfc, ^7^^ K (X XK)(3[>1.00gS:TFA^ 

mtz^-ff- \i iXmyC) 49(>nigi:DCC-H0Bt^S J: U , 7 
7 if >• K ^ L . # A- M ® «l ^ 4 ^ ife DMK 
5 IC^^^. <Z)?g«i*^ 6AcOEt/x -x ;Kl/4) 0)mM 

( X X X ) L T . Boc-Lys (CI • Z)-Leu-Ala-Leu-Gln- 
Lys(Cl-Z)-Tyr(Cl2 -BzD-Leu-Ala-Ser (Bzl)Ile-Leu 
-Gly-Ser(Bzl)-Arg(Tos)-Thr (bzD-NHe 1 .16g(lt^4i 
10 85.9%) Sr^lfco 

Z.m^'f^ K(XX X) l.OOg I: TFAi&« J: 0 |{i 
Boc^t^. '#^)tifcEBoc^^i|^S:. Sif«(3) T' # *l 
^ ^-f^ K (X IV) © 662iDgt, DCC-H0Bt?5S i y . 7 

15 K^Lfc:&i£i:|i)^tcg^i!iaL, '«?7^5^K(XXa)i: 
L TBoc-Tyr(Cl2 •Bzl)-Thr(Bzl)-Lys(Cl-Z)-Leu-Leu- 
Ala-Lys(C] •Z)-Leu-Ala-Leu-Gin-Lys(Cl-Z)-Tyr(CJ2 • 
B2l)-Leu-Ala-Ser(B2l)-Ile-Leu-Gly-Ser(Bzl)-Arg 
(Tos)-Thr(B2l)-NH2 1 .39g(i|3l 2^99.4 %) S: # . d ® 

20 K (X X S) ® 600iBg$:TFA^O.aiC i y BJiboc^b^, 

® liliBoc^fifeiJ^ S: , ifiM(2)t?^ e) ixfc^ K (W) 
®195ingi: DCC-HOBfffi cfc U , ^^i^^l^'hiSg-^Lf-c 

tC^^?l3lL, ^:/f-K(XXXD)t t TBoc-Val-Phe- 
25 Thr(Bzl)-Asp(OcHex)-Asri-Tyr(Clc • BzJ )-Thr (BzU - 
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Lys(Cl'Z>-Leu-Leu-Ala-Lys(Cl'2)-Leu-Ala-Leu-Gin- 
Lys(Cl'Z)-Tyr(Cl2 -ezD-Leu-Ala-SerCBzO-TJe-Leu- 
Gly-Ser(Bzl)-Arg(Tos)-Thr (BzD-NHz 0>BUmgiU^ 
74.1%) S: # . 3 O ^ "^^ ^ K ( X X X n ) Cj 400iBg ife 

i| (1) -e t# e> ::f ^ K ( IV ) ® 147iBg t DCC-HOBt C 

(l-in-Hd(l2-3])-NH2 370Big(lt5l^79.8% ) ^ ^| fc 
(8) VIP(l-Jl)-Hd(l2-31)-NH^ 
10 Hff«(7)T'# 6 *lfc«ftil$ tifc VIP f 1-11) ~Hd (12-31) 

-NHaCD 200mg $: ^teTK 7 y ^b7K^-T - y - ;K10 : 1) 

lc«&v>^4!!.aUfc^, 3M-B^KT'aa4Lfc* fell iii »i ^ 

^''^^'f- (-fe 7 7 -r y XG-25) ST^jS+@HPLC(VMC 
Pack D-ODS-5, H & ?g : 0. OlNiS it- 7 "fe K - h U 
^fi^) d: y !ff ai L . VIP(l-ll)-Hd(12-31)-NH2-r ^S: t> 
*» ^ ( D ) © * ^ 8^ y ^ K ® 18mg # . 

6N Hci , nor. 24 Bf ) -r s t . t le ® t ^ / m ^ if? 

Asp(3)2.88; Thr(3)2.92; Ser(3)2.78: Glu(l)1.05; 
Gly(l)1.07; Ala(4)4.2l; Val(l)0.97; Ile(l)1.02; 
25 Leu(6)G.13; Tyr(2)2.08; Phe(])0.95: Lys(3)3.0f.; 
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His(l)1.01; Arg(l)0.95 

d ® ^ ^ K I: HPLC i ^ tff TiWt ^ t , ?g if. 
m z: 0|!^OHPLC(7>|^#{t * 7 AVMC 

Pack R-0DS-5(0.46 X 25cid) ffl , di ttO.OlNig 
5 ®/ 7 -fe N ^ h U ;b (80/20) -» (50/50) T' y , -tf ^7 i^' 

X > N^raii30^ i: L fc. «^ailS"tr J±UV(210niD) ® jfe 
ft ©^ife^T'^ffi L , ^fe^^^ttiJltft ] .Oml/niin. r-iS 

^Wi^ 5 

10 ^(n )g)2|s:||PJ/'gy^ K. -r t) VIP(l-ll)-Hd 

(12-31)-NH.(D-^fi£(Bffljfe) 

^ y T >|tS/>;:/5^ K ^^H^Modle 990C Sr ffl . 

Sr M ?k tc «g ^ $ it T :f ^ K ^ ^ ife ^7 4^ i> . :f ^ K 

15 VIP(l-ll)-Hd(12-31)-NH2 S: ^§fc . 

^ (in ) g) 7|g IS ajg /< 7° 5^ K , -t ^j: tj vip(i-28)-tid 

(29-35)-NH^g)^fife(@ffl-;5&) 

* H 5S i»J IC fen> T li , 35^@ 0 T ^ y ^ S «i ? S ^ 
20 KVIP(l-28)-Hd(29-35)-NH2 (D^l^lt. ^ Wi ^ 

f- K ^ fife tl (Beck man tt in ^ III ^ 7^ K ^fi&*|Model 
990B] I: ffi l> . ® 4i & J: U . m ^ O T ? y ^ & M 

iSi ^ $ ti: S d t J: y 7° ^ K ^ ^ S ft L- T ft o o 

25 p-methtylbenzhydrylamitie- ^ J3I ( ] % di viny Ibenzen 
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-polystyrene^ S^fls) (-NHz#fi; 0 . 3amol/g^ , 

2.og) immit^^m)t:^m^-f9¥^^m(fjR}^^n 

5 &it. t-butyloxycarbonyl (BocS) T? *j U . W.f} t I 

T ^ ffl $ S Boc- 75 / m it t ti ^ zf ^ \^ m^ffr 

iizm)^ y Ha bfco 

T 5 y i[ t? & S Are, Asp, His, Lys, Ser, Thrfcc^T/ 
10 Tyrl±Tfi5C0fti^T 5 y JI^T'ffl fc. 

Boc-Arg(Tos)-OH, Boc-Asp (OcHex) , Boc-His (Tos)-OH , 
Boc-Lys( £ -2-Cfi-Z) - OH, Boc-Ser (Bzl)-OH, Boc-Thr 
(Bzl)-OH, Boc-Tyr(2,6-Cflz-Bzl)-0H 

^ K M 0 ^ ^ ^ li IS {*: 7 y -fb tK ^ M a J: U Jli !t -e 

^ s . 

O^^^BocSttESI $ 5 d^, 3 0 «?) OflliBoc'fbi^ 
20 ^T'* S h U 7;i/* □ |^g^(TFA)li, CH^ Cfl2 cfJ 50 % TFA 

(50% TFA/CHzCflz) t hX^m I ti u 
JUfc B 0 c it ^& ® ^ , 7° ^ K * iSg H ^ t S T' 5 
J t b TN-N-diisopropyiethylainine 

(DIEA) ^^Q%DlE^/Cii^C!l^mn0J^X'^m b t- . 

25 7 ^ ^m(Dm'^o)t:itbojm^u.mii Lx 
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dicycJohexylcarbodiimiao (DCC) . J: X/ J^- M 
M t. L T l-hydroxyben7.otriazole(H0Bl ) & ^ ffl L ^ 

t ^^il^ii ^ fe ^■i K ^ i?6 ffl ^ ffl v> f- . 
5 # 7 5 / (7J iSfi ^ S JEt^ $r *7 O ^1 T . * -f - 

^ \] ^ (D ^ m ^ tc . tis^t.^-t. -r t- j: 

^ ^ tl tz ^ -f ^ \i m (r) ^hoc- T k ^ if <7) ^ . 

^ ^ L tz um ^ ^ ^ \^ - m m (D ify o. oig^ ejz^w^j^ ^ 
it 1^ ^ i5j u ai t . KkT<DU.m(i). (2)t}^no> c. 

10 ^ ti-cn 3 M*D7w, 2.5^. 1 10 1: T' iJD U » 

(1) 7 X y - ;i/ 4ing/infix 5f y - 

(2) ImH KCN 2infl t' U :/ 1 OOmfi T' # t ?g 
15 (3) ~ y t K U >50ing/in£x it y - ^ 

JJt T * ^ »g T ^7 o ^ JEt^ X S A (is 6«) ICE tit -r 

(1) iSS^-^ K - =^111® ^fife 

p-Methylbenzhydrylamjne-fli fli (-NHz "g- g ; 0. 3romnJ 
20 /g^Ji|)2.0g(0.6mmoI) S: ^ ^ f- K i lb ^ tg^ OD If 

il^iO, DMF 4 5inflctJ ■C24B#ft1 . o TT CHaCfi.. 45inCn:« 

7 5 ^ if Ji t: ffi i> a ^ .5 /J? $: ^7 , 

fioc- T ^ y ^ 1 <a S: ^ A -r S (7j H i^lx 15 ^ -f^ . 
2? «g ± T' 1- -C {- 0 $ ti ^ ^ f- K (7.) N - 515 ^ (n ^ 
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Boc^b , * *ii . Boc - 7 $ y ® iSi ^ (7j Jg ^ ^) = 

(5.- 50%TFA/CH2Cfl2 40mJ[! i: tcfiiil^ K-^fll 

at Ji L- = 

10 '3- 50% TFA/CH.Cfiz 40mje i: ^ H ■fift ^ ^ K fln 

d- 10%DIEA/CHaCft2 40iiiflS: CV± A, 

20 fco 

(g- Cllz CC, 40infi S A . 7° ^ K - J5§ i: ^- 11 1 . 5 

if-r &DIEAS: 1^5^ b . 

a ^ ^ ® Boc- 7 ? / M i; t)« HOnt (7j ^ ti. 3 
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